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(57) ABSTRACT 
In an X-ray scanner, the driving motor (10) for the 
X-ray source (4) with the detector (5) is in the form of 
a linear motor, which is preferably provided with two 
magnet poles (15), between which a metal disk (9) is 
moveable. The metal disk is connected to a supporting 
ring (7) for the source and the detector. 

7 Claims, Drawing Sheet 
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1. 

X-RAY SCANNER COMPRESING A LINEAR 
ELECTRC DRIVING MOTOR 

BACKGROUND OF THE INVENTION 

The invention relates to an X-ray scanner comprising 
an X-ray source and an X-ray detector, which are 
driven together by a rotational driving system and are 
mounted in a support so as to be rotatable about an axis 
extending through an examination space. 
Such an X-ray scanner is known from U.S. 4,397,032. 

In this case, the rotational driving system is provided 
with an alternating current motor driving through a 
gear wheel a ring which is mounted around the measur 
ing space and to which the X-ray tube and the detector 
are secured. With the use of this driving mechanism, 
difficulties are met especially at high scanning speeds 
due to the fact that the drive produces disturbing vibra 
tions in the scanner and the rotation is associated with a 
strongly increasing noise pollution. 

SUMMARY OF THE INVENTION 

It is an object of the invention to obviate these diffi 
culties. For this purpose, in an X-ray scanner of the type 
described above, the rotational driving mechanism is 
provided with a linear electric driving motor. 
Due to the fact that in an apparatus according to the 

invention the alternating current motor with the me 
chanical transmission system is replaced by a drive 
acting directly upon the supporting ring, a simple low 
noise mechanism is obtained. Since the energy transmis 
sion between stator and motor is effected in this case 
without any contact, the transmission of disturbing 
vibrations from the drive to the apparatus is completely 
avoided. 

In a preferred embodiment, the driving motor is pro 
vided with two magnet poles, which are mounted on a 
part of the support acting as a stator and which can be 
energized, for example, via a rotary field. The rotor is 
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then constituted by a metal disk, which forms part of 40 
the support of the X-ray tube and the detector. By 
means of the driving force supplied via the magnet 
poles, the speed of rotation is adjustable with a sufficient 
accuracy by control of the supply of the motor. An 
extensive description of linear electric motors is given 
in PT Eleckrotechniek-Elektronica 37, 1982, No. 9, p. 
105-133 by Deleroi and Hamels. The driving motor 
with the magnet poles may also be connected to a sup 
porting plate for the scanner through a vibration-damp 
ing intermediate part. 

BRIEF DESCRIPTION OF THE DRAWING 

A few preferred embodiments according to the in 
vention will now be described more fully with refer 
ence to the sole Figure of the drawing. The Figure is a 
partly cross-sectional, partly schematic view of an 
X-ray scanner according to the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A patient 2 lying on an examination table 1 is irradi 
ated by a flat fan-shaped X-ray beam 3 emitted by an 
X-ray source 4. Radiation transmitted by the patient is 
measured by means of an X-ray detector 5, which com 
prises a series of detector elements arranged along the 
arc of a circle. 
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The X-ray source 4 and the detector 5 are rotated 
together during an examination about an axis 6 directed 

2 
transverse to the X-ray beam. By means of a computer, 
the density distribution of a patient in a cross-section 
irradiated by the flat beam is calculated from the detec 
tor signals. An accurate calculation can be carried out 
when the X-ray source 4 with the detector 5 is rotated 
through an angle of at least 360'. 
For this purpose, the X-ray source and the detector 

are mounted on a ring 7, which is rotatably arranged in 
the a support 9 by means of one or more bearings 8. In 
order to displace the patient in axial direction, in order 
to choose another cross-section thereof to be irradiated, 
the patient table is mounted on a carriage 11, which can 
be translated with respect to a base plate 12. 
A driving motor 10 according to the invention in the 

form of a linear electric motor is also mounted on the 
base plate in this case via a vibration-damping interme 
diate part 13. The driving motor may alternatively be 
secured directly to the base plate of the support, how 
ever, because it can operate completely free from vibra 
tions. Vibrations in the motor may occur, for example, 
by a non-ideal supply thereof. o 
The motor comprises two magnet poles 15, which are 

mounted at a relative distance on either side of a disk 16 
consisting of a conductive material, preferably alumin 
ium. By energization of the magnet poles, the disk 16 
situated locally between the magnet poles and hence the 
supporting ring 8 for the X-ray source and the detector 
are rotated in the support 9. 
A comparatively high power is required to attain the 

desired speed of the ring 8 and with alternating move 
ments this could be considered as a disadvantage. For a 
scanner, in which the ring 8 performs a continuous 
movement, this disadvantage is entirely eliminated be 
cause only a low power is required to maintain the 
continuous movement. If desired, several motors may 
be mounted around the circumference of the supporting 
ring, for example, for a quick start. With the electric 
rotary field to be applied, the speed of rotation can be 
controlled within narrow limits, for example, up to a 
continuous speed of 360/sec. 
Due to the fact that this driving mechanism does not 

comprise a mechanical transmission system, vibrations 
from the motor, if they might occur therein, are not 
transmitted to the scanner and the rotation will take 
place practically without any noise. 
What is claimed is: 
1. An X-ray scanner comprising an X-ray source and 

an X-ray detector, which are driven together by a rota 
tional driving system and are mounted in a supporting 
ring so as to be rotatable about a shaft extending 
through an examination space, characterized in that the 
driving mechanism is provided with a linear electric 
driving motor and characterized in that a stator part of 
the linear motor is provided with two magnet poles, an 
electrically conducting annular disk for driving pur 
poses is freely rotatable between said two magnet poles, 
wherein said annular disk is secured to the supporting 
ring for the X-ray source and the detector. 

2. An X-ray scanner as claimed in claim 1, character 
ized in that the electrically conducting annular disk 
consists of aluminium. 

3. An X-ray scanner as claimed in claim 2, character 
ized in that the electrically conducting annular disk 
forms part of the supporting ring which consists of 
aluminium. 

4. An X-ray scanner as claimed in any one of the 
preceding claims, characterized in that the rotational 
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driving system has means for continuously rotating the netic pole being arranged on the second side of the 
supporting ring at a speed of rotation of about one revo- annular disk opposite the first magnetic pole. 
lution per second. 6. An X-ray scanner as claimed in claim 5, character 

5. An X-ray scanner comprising: ized in that: 
a support; the first and second magnetic poles are arranged at a 
a ring rotatably mounted on the support for rotation first angular position with respect to the axis; and 
around an axis; - the scanner further comprises third and fourth mag 

an X-ray source mounted on the ring; netic poles affixed to the support at a second angu 
an X-ray detector mounted on the ring opposite the O lar position with respect to the axis, said second 

-ray Source; y 
an electrically conductive annular disk affixed to the angular position being different from the first angu 

ring, said disk extending at least partly around the lar position, said third magnetic pole being ar. 
axis and extending radially with respect to the axis, ranged on the first side of the annular disk, said 
said annular disk extending radially outward from fourth magnetic pole being arranged on the second 
the ring, said annular disk having first and second 15 side of the annular disk opposite the third magnetic 
sides arranged axially opposite one another; and 

at least first and second magnetic poles affixed to the 
support, said first magnetic pole being arranged on 
the first side of the annular disk, said second mag 
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pole. 
7. An X-ray scanner as claimed in claim 6, character 

ized in that the annular disk consists of aluminum. 


